A marine fouling organism, the blue mussel Mytilus edulis, attaches itself to rock by adhesive plaques connected to a stem of byssus, which consists of tanned protein secreted by an associated series of glands located in the foot: the collagen gland1~5) secreting collagen, the phenol gland6~8) producing an adhesive protein, and the accessory gland9) catalyzing oxidation of tyrosine and DOPA. The plaques are thought to be formed by phenoloxidase, which oxidizes phenols to catechols and catechols to oquinones in adhesive protein, and oquinones form covalent bond with amines (e.g., e-amine
protein secreted by an associated series of glands located in the foot: the collagen gland1~5) secreting collagen, the phenol gland6~8) producing an adhesive protein, and the accessory gland9) catalyzing oxidation of tyrosine and DOPA. The plaques are thought to be formed by phenoloxidase, which oxidizes phenols to catechols and catechols to oquinones in adhesive protein, and oquinones form covalent bond with amines (e.g., e-amine of Lys) and quinone-tanning ensues.10) The plaque adheres to a variety of substrates such as the surface of rocks, slate, iron and polystyrene plates (even teflon) in sea water,11} and therefore the adhesive protein in the plaque must be useful as an adhesive agent, for example in medical treatment like adhesion of a fracture of bone, muscle, nerves and teeth. In this communication, we describes partial purification of the phenoloxidase considered to be associated with the adhesion from whole meat of Mytilus edulis.
Assay for tyrosinase activity using L-dopa as the substrate. The enzyme activity was measured spectrophotometrically by the method of Pomerantz12) with a slight modification.
The enzyme solution (0.2ml) was incubated at 25°C with 1.5ml of4mM D,L-dopa in 0.1m sodium phosphate buffer, pH 6.5, containing 0.9% (w/v) NaCl. The conversion of L-dopa to dopachrome was followed by monitoring the increase of absorbance at 475nm, Amax (s 3600) of dopachrome.13) The enzyme activity was calculated from the increment in the absorbance from 30sec to 5min after incubation. One unit ofenzyme activity was defined as the activity that catalyzes the formation of 1 /imol of dopachrome per min under these conditions. The concentration of the enzyme protein 2887 was estimated by assuming that A\°{°m 280nm is 10, and the specific activity was expressed as the enzymeactivity units per mg protein.
Preliminary examination for purification of phenoloxidasefrom M. edulis. Onthe basis of the report14) on the phenol gland, we tried to purify the enzyme from the feet of mussels, but the enzyme activity of the foot extract was muchweaker than that of whole meat of mussels. Waite14) reported that byssal phenoloxidase may be exist as a latent enzymein the enzymegland of the mussel foot and the latent phenoloxidase was activated by bovine achymotrypsin, but the natural activator is not knownand bovine a-chymotrypsin-activated phenoloxidase from the latent enzymeof the foot of mussel does not catalyze the oxidation of tyrosine but naturally-activated phenoloxidase catalyzes the oxidation. An apparent increase in the viscosity of the copoly (Lys2 Tyrx) was observed with crude phenoloxidase, which was derived from a series of purification steps, acetone powder, precipitation with 50-80% (NH4)2SO4 saturation, and chromatography on DEAE-Sepharose CL-6B, from the whole meat of mussels. So we tried to purify the phenoloxidase, which was supposed to be activated by the natural activator, from the whole meat of the mussels.
Purification of the enzyme. The purification procedure is summarized in Table I . The fresh whole meat of the mussels (1 kg) was homogenized in cold acetone at -20°C and the residue, acetone powder, was dissolved in 20mM
Tris-HCl buffer, pH 7.5, containing 0.9% (w/v) NaCl.
The supernatant obtained by centrifugation (8,000 rpm, 30 min, 4°C) was fractionated by (NH4)2SO4 precipitation at 50 to 65% saturation. The precipitate was dissolved in 20mMTris-HCl buffer, pH 7.5, and chromatographed on DEAE-Sepharose CL-6B column (3.0 x 23cm) equilibrated with the same buffer, and elution was done in a linear gradient of NaCl from 0 to 0.8m. The active fraction was chromatographed on Phenyl sepharose CL-4B column (3.0 x23cm) equilibrated with the same buffer containing 1.5m (NH4)2SO4and elution was made in a to give II-B (elution volume 78 ml). The molecular weight ofII-B was estimated to be aboout 46,000 by gel filtration on Superdex G-200 (Fig. 1) and 49,000 by sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) (Fig. 2) , indicating that the active principle II-B is a monomer. The molecular weight of II-Aj and II-A2 were estimated to be about 260,000 and 135,000, respectively, by gel filtration on Superdex 200 (Fig. 1) . \l-A1 and II-A2 were, however, given the similar molecular weight, 39,000 and 37,000, by SDS-PAGE (Fig. 2) .
Further studies to clarify the reason for the decreasing the enzyme activity are now in progress.
